IL-4 gene expression up-regulated by mercury in rat mast cells: a role of oxidant stress in IL-4 transcription.
In the Brown Norway (BN) rat, chemical compounds [mercuric chloride (HgCl2), D-penicillamine or gold salts] induce a T(h)2-dominated autoimmune syndrome with tissue injury in the form of a vasculitis and arthritis. An early phase of vasculitis in the model occurs within 24 h of an injection of HgCl2, is alphabeta T cell independent and involves the mast cell. In addition, HgCl2 induces IL-4 mRNA in mast cells from BN rats. Our recent work has demonstrated that the balance of oxidative/antioxidative influences plays an important role in the modulation of mast cell function (degranulation) in chemically induced autoimmunity. The aim of this study was to determine, in mast cells, whether oxidative status influences IL-4 transcription and translation, which is required for the development of a T(h)2 response. Exposure of the mast cell line RBL-2H3 to HgCl2 enhanced both IL-4 mRNA and its promoter activity. Oxidative stress by hydrogen peroxide mimicked the effects of HgCl2 in enhancing IL-4 promoter activity. The enhancement of IL-4 gene expression by HgCl2 was significantly reduced by antioxidants (both sulphydryl and non-sulphydryl containing). The same pattern of regulation was also observed on IL-4 protein expression in the mast cells. These data suggest a novel mechanism of IL-4 transcriptional up-regulation by oxidative stress. Our results provide evidence to support our hypothesis that alterations in intracellular reactive oxygen species production modulate both IL-4 gene expression and mast cell function.